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(54) LIGHT DIFFUSION SHEET AND PROJECTION SCREEN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light diffusion 
sheet which hardly cause decrease in the surface 
luminance by stray light or decrease in the contrast and 
which has little dependence on the angle and little 
scattering reflection of the external light and to provide 
a projection screen using the above light diffusing sheet. 



SOLUTION: A plurality of unit lenses are formed in a 
one-dimensional or two-dimensional direction. Each unit | v 
lens has a total reflection part on its inner face to totally 
reflect a part of the incident light and is made of a 
material having a specified refractive index N1. The 
space between adjacent unit lenses is filled with a 
material having a specified refractive index N2. Each unit 
lens is formed in such a manner that its cross section is 
a trapezoid with the lower base of the trapezoid used as 
an entrance for light, the oblique lines used as a total 
reflection part and the upper base of the trapezoid used 
as an exit for light and that the length T of the upper 

base and the height H of the trapezoid and the angle oof the oblique line from the normal line 
of the exit satisfy the relation of sin(90° -D»N2/N1, NK1/sin2n and 0<H<T/(tan(2n+10° )-tan 
□). 
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(54) [&9I©£«:] 3tlt«'>-h^J:tX^D^ii^>3>X^U-> 



(57) mm) 

s in (9 0' - 0) >N2/N1 
Nl<l/s in29 

0<H<T/ (tan (20 + 10°) - t a n 0) 



s 




(2) 

1 

im&m i ] m&nm&u >x£-#7c££te-#7c 

sin (90° -fl) >N2/N1 

do 

NKl/s in20 

fiaE$M£U>XKi> AW3tO— a^-€-Ortffi-C^S»T 
X, Wa5#»OT«*A3t«. »2Z*ME^R»«, ± 

0<H<T/ (tan (25 + 10° ) - t a n 0) & 

S9EmffiU>X«. AS*3tO— 88^-€-©rtffiT^RWr 30 
*£R»«£*AS££fcK:, FJr?£©B»r*Nl*#T 

teT»jZZ)W»ElB3IMOttll i&Tftft* a % £ U&» 

s i n (90° -0) >N2/N1 
Nl<l/s i n 2 (9 

do 

0<H<T/ (tan (20 + 10°) - tanfi) 

[R««4] «EI!fSOllff*NliJ:tfN2, Mtf 

1 <N 1< 5 . 7 6 

0. 2 3<N 2/NK0. 9 9 6 

do 50 
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H<T/0 . 5 7 

<D^maMzE«3nfc3ttt«->- k 

BH#»7 ] iWEaIffl3tt*KiRT*W»«)OD«tt, 
1 0 MmiPT 1 - 3 ^^3^^tt^i*S 6 IC 

im&ms i ijK«i:na;iBi!issAifc'>-htf 

b* SfSKits. tetej&sn, ^^fe> 

[W*s i o ] i—9 ©nfft*> co3tea;«[->— 

h©^«3t«ffl>Jtc:7^;i/U>X^E^$n^:7 p n>?x 

[0 0 0 1 ] 
[0 0 0 2 ] 

*^TH B*#©»Btt£*a&*fc»X*U->l;yfc 
fcfc©, ntt*5<Z)U>Xd*— ^<D5p®±K:ffi^JBEB£*i 

[0 0 0 3 ] 

^iai!ii**»«*nfc^- HEH^ct-^T, 
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[0 0 0 4] 

mm&m&T&ittixo^st] sat. *»wi:o^tr 

[0 0 0 5] *5BW©JB-«l*©3ttKit>'- h (S) 

0 m& U >x <Dvo\tm&<om mmN2 stts#»^* 

s i n (9 0 ° -0) >N2/N 1 
NKl/s in20 

[0 0 0 6] C(0»-!l«(DJtffitS^>-h^<J:n«. m 

*vixttR» ^g^tc <tft < mm^mizmyftz z t 

£££T#S/-H^<DA#t^£lB&0 o £f SdchrtHiJ 
ITS^o ft*, »Sl^<0AJMin -J&JCte, 0° ± 

1 o° coain^^^t^bnt^^o 

[0 0 0 7] **W©»n««03t«»S/- htt, ®& 

«">-hT*ot, *ffl[W>XttA»3tO-a^-t<Z>rt 
STilltt £ £E ttt&Zffi 7L Z> t £ t> KIR BHMfcMB 
^T*^T^»<&TJ£*A3fc«* ± 
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0<H<T/ (tan (20+1O 9 ) - tan0) 

[0008] j:©*-ai«©3tttttt5/-hic±n«, ffi 

ffi©^JE»ffli3Sjar«)C fcft< H13tffi36^ffi3tSn 
[0 0 0 9] **«©»=»«©3ttl£«^-h»4. «§C 

>x©mttW5£©B»f*N 2**r-rs»»^3S5»^nT 

43 !K $6*C»fiU>Xtt-e©Wrffi»tt^BS'&»T»o- 
T, #»©TJE€:A3fc». »ffl&±E»«. JtlS*atffc 

sin (90°-e)>N 2/N 1 
N 1<1/ s i n 2 0 

0<H<T/ (tan (20+10°) - t an 0) 

[ooio] ^<DW.=mm<Dftw&i'-- h n 
inn a^ffittii^wf&AW^fcWffl^T^Ei* 

-5n^ft< mjtffi^sffi^^n^o i/&*«9Tiia!ta 

[0011] ±E»HJB«©3ttieitt'>— hfc*iriT, ft 

1 <N 1< 5. 7 6 

0. 2 3<N2/N1<0 . 9 9 6 

H<T/0. 5 7 

[0012] ccocfc^^fl}^Lfc«^(3«, m=mm<D 

T*t*3. 1^10° C0«**«fOAl*5KTt>S/— 

hrtfc*lr»T— KWiHIlTEItSnfcJItB, 

CDffiffl£5-15° tlfcOH d<DJ;5ft*IM&l/>X 
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COt— /t— * £ 5 - 1 5 ° tt^CtT, SFjSftSifft 

[0013] &&u>x&fcvti£tz\tmvt<Dmw 

S# (3) ±^*rit-rScfc'5JcUTfc«t^- 

[0 0 15] S6lcB0d'5*ttU>X©IBttPia3tt* 
ft«rr*#tt©OD{i*. 1 0 MmiPTl- 3 £LTt> 

[0 0 16] CO«k5l:I«Lftl6CH 

[0017] *&, ±b£*»t. mm%m\z&WLm* 

iAbfcy- h (1) *3B0-&te-a:Tfe«fc^. 
[0 0 18] M^^^J coffin 

[0 0 19] ±E©J:3Ki«*bfc»dK:tt, 

[0 0 2 0] £©J:5fcl&jSLfc»fi'l;:tt. 3tt»«->- 
[0 0 2 1] *&*6fc*38WTtt. ±El/fc^fn* 
fc^Dyx^ y 3 >X^7 U - >£S*fc UTttlfB Lfclfcg 
[0 0 2 2] il©55M^«tn«. ±BJ6WKtt5/-h© 

[0 0 2 3] *5BW©d«>J:5a:ff«fttX*J»«» 3fcK 
[0 0 2 4] 

[0025] Bin ^mmo-mmmm<D^tmm^- 

fiffll;:««3teiK**E«S*U Bffi<D£ffil;:«§g#a*&B 
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Bwrr-5JiMftu>X2* 2, ©»jaicR*nfcWffi 

TttC©«B«**llT«»SnT^**#* r^asf 

[0 0 2 6 ] ^B#r^g8 2 cpJSifr^N 1 1 , fllJSfif^S 
40M*N2tOltlt 3t««'>- h S ©3tt^»tt* 

[0 0 2 7 ] fiB«f^SB4 tt. 

2 tBsra-<oB«*s*r *»»JcT»*snTi^. 

ItffitSdAO ->-M(DWt«l:lt KttttitJI. A- 

m. Mil, &ytt>vmti:£<DmmmtfimAWL 

[0028] *^*it*'>-hsa>*fi[^>X2rtK:A 
*Lfc3t©3tB^o^T. Bl£#HBl^^f»*KK91 
T^>o &43. Hll:^T, fLl~L4(D»il^ 

£<, »«*jR«^^¥ffiu>X2(C)afflWje^Aitufc 

30 «iS3tL 2 \t. KB«r«BB 2 tffiB9r*8B 4 £ (DJSSt^ 

#ffl^tti3t^n^o tt«3eiB«*^¥ffiU'>X2<o«ffl 

#ifi^ft« : &t>t>TAJtbfc*L3tt> »>afCT±Elt 
feoTA»t-5*3eL4tt, i«B«¥«2 £flSB»r*ffl 

ot, aatttfiB»r*a4 izrm^n, mmmmizm 

[0 0 2 9 ] H2*<fctfH3€:ffl^T3tlt»'>"- 
h S ©HMft ^>Xg& 2 ^A»Ufc*««'> - h SftCD^ 

z n-?\zm mmm \z si&r * * frfc *r Kwr a . 

[0 0 3 0 ] B2I1 JBtK->-hSrtl:*^T, ftft 

h s ommizmmyt l 5 ^a» ufc»*<03t»sr 
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[0031] m2\z^x. &m\zAMistzmm.ytL 5 
fr) a, z*)i<Dmnizjzo* 

sin (90° -0) =N2/N1 
(Si) sin (90° -^)>N2/N1 
[0 0 3 2] »2I«)AjftKTEJt$nfc3ieL5 10 

, sln20=l/Nl 

(5£2) s in20<l/Nl 

[0 0 3 3] ^##Ofc«>^H3S#BaL^O. T^ffi 
«^-hS<Z>»jaJC 1 0° C0«^Sr»o^5tffi*'>-h 20 

[0 0 3 4] H3JC*lriT. ^S£«">- h S rtTtf»22K 
AWUfclO - <D«**#t>3fcL6^ ftjflOAjflUC* 
lr>T±EJ*3 (BMMfcfr) tt, X*;U£>& 

BUfc«fcO. 

sin (80° -0) =N2/N1 

T***S, 10'©H«»ofc«L6#«l:4Rlt 

(5t5) H< T/ (tan (2 0 + 1 

[0 0 3 8] *l:fl^5 e -15° IT, -£<D 

£ 0 5° <9<1S° <Dmmiz&\,*T\*. 

s i n (9 0 0 -0) <0. 9 9 6 

(5t6) N2/NK0. 996 

5° <^<15° 
1/s in2K5. 7 6 40 

5£2£9, 
(it 7) NK5. 76 

g/jvgtel. 3oaot?. 

N2/N1> 1. 3 0/5. 7 6 = 0. 2 3 

(S8) 0. 23<N2/N1<0. 996 
±S25£7:fcJ:tf5$8^5 0 <K15° N 
1 *5j:tf N 2 Offi^t 0 -5 

[0 0 3 9] iSSK-fcl^TkL 0 = 15° CO^t- 50 
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(5S3) s in (80° — 0 ) >N2 /N 1 
[0 0 3 5 ] »ia«>AjftlCTE»Sn&3fcL6 

. sin (20+10°) =1 /N 1 

ftL6&B&fr*>mmmmizmm\za$3!t2 

ti&tztblz \*. 

sin (20+10°) < 1/N1 
«4) NKl/s in (20 + 10°) 

& -5 * * o 

[0 0 3 6 ]fc H4*ffl^T»5aiCTSit$nfc3t 
£>&£l£ (SiWdfil 0 0 ) *ttt>A»ifcL 7*, ft 

[0 0 3 7 ] 04K43^T\ =ft«©i£jaOfi$«:2 S 
t a n 0 = S/H 

t a n (2 0 + 1 0 0 ) = (S + T) /H 

H = T/(tan (20+10°) -tan0) 
H^±8B« J: 0/hT*n«, EI«fcrti»*T*»2H;:M 

0° ) - t a n 0) 

H<T/0. 5 7 

[0 04 0 ] B5I1 «B«*« 4 

tUWSo 05 (a) tt, »2Z*«ii[|«fcT»*anT 

jBtfiV«cTftS0 lttftjaiOfOA^^Tfe-SfeT 
fc£o 0 5 (b) tt, »ffl*t»6*^«»T»**nT 
^^^IlTl^o *3feB5 (c) tt. »iaa*2*: 

8L<ttMlt »a±®ttBfc:J:9Jltt*. *58Wfc 
*^TH5 (b) ^0 5 (c) CDS'&cDJ:^ 13*453 tffi 

[0 04 1 ] 0 6;fccJ;tf0 7tt, yttbWLis—b&Matto 
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[0 0 4 2] H7^SnT^S3t»«v-MC 

Ozs-h l^O^b^Tt^o ttttfflA 9 S/- h 1 
nX&O, «B«*04*»riSUT^£. i6^M 

[0 0 4 3] ^t308^#^L^^>**ffi^^CD3tl£^ 

7>f-y-i2, 15, 2 it. nmtfLttmmmmi 
4, 18, 2 3i^W^ ffife<nmm~c\B\&rz> 

»LT> «B«4MMB&l«fl: *^T?7-f— 

swufststa 1 8tdT«(ft»»«i*BswLT. mmmm 

tt=ft«<D(KBtf¥»tt* n 6*1 IBS ti*. 

[0044] >7-p-;i/2oiim ^b^i;«>D- 
nt^o ca>jKB«T*»»iitgap-;n o*>s«# 

$nttfct MSA t 5 7 - P - )V 2 0 £ «Sj D -)V 
2 2tll<kDE»Sns, *Sa>fcMB*T*»JBttEE» 
c t ic J: 0 fiiJr*fI^M"r^»fffiMHft 
»©ei«fc*infe<AD&tr. ££lc^-P-;U2 0 
CDaffiJcSKtt»^»«2 3JCTS»&it«*fiiStL 
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IciOEtt^filcifrOigLT, «{tbfciSBiFr*»Ji§S: 
OfrZmmTZ. C<DP$,&*T?WU F^iE 

©±ffiic:Wfffi»tt*t^»a>s5B«f*«JBa ^»*snx 

[0 045 ] fc*S» iEIiH SD-iP 1 OCTBrI 

P-;H 0 Jc<fc0»fBB*«#»(O3KBSf*a2*ifelC» 
10 jfcUT, ^7-P-iP2Ofi|07^-y-2 l^bfil 
tfr^Sf J?£ £ £ J: 5 K *& L T «fc ^ . 
[0 04 6 ] 

mmm ssbst^s ©«8tLtx^ 

y7^'Jl/-h, ffiB#*a0#»£UT*U*>7* 
tel. 5 7 , fiBft*«©B»f*«l. 4 8T»ofc. 

c ©J: 3 \z mat ufc >- h owt«i: 7 u >x> 

20 *ij;p»=JM|jftT* tBIi:ltitaS:jlAl/fc'bot 
ffifflLfc. S5B5r^eSOU >X\£v7\* 5 0 Mm£U 

[0 0 4 7 ] ^©J:^^«l«bfc3ttie*'>-htt. 

W^jElf^saMLfcfcSOip^fe^ftaQtt 1 2 
30 ° . 2 5' T*t>&. 

[0 0 4 8 ] J|^±, =M*jfllfc*HT, fcotfc. HKW 

40 [0 04 9 ] 

&^T, ¥&U>X«A^7t^-gS^(OrtST^:EI* 
r*4Rlt«*«A*fct *>»C»rftOB*f*N i *«rr 

M«Bf3£©B»T*N 2 £^TTS#*«i3fe* £*Tt.fc 0 , 
£ b KMC me k >X\** (DmW»Vtffi» ^t^ot 

so tfimytMnmmktrt'Am tot i^ftm^. 
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sin (90° -9) >N2/N1 

NKl/s i n 2 0 

AO 

0<H<T/ (tan (20 + 10°) - tan0) 

myt-rzcttf-ctz* u>xt*9tcT i 0° <Dm 

[0050] mew>x*««*fc«^tt©sw 
e*i s n>t*tt u >x*mm mz tits c t 

•5. 

[0 0 5 1] ;*&fc , *D£3¥fl^>X©l , iltt*r»3tt« 

■5. 

[0 0 5 2] «<S*«CJtHH»Sj , aALfc>'-h 
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10 



20 



■TClt7>tTf€rS. 

[tan 3ti£ii->-h©»rffi*^rraTS>s. 

[fa 2] 3fctti^>-hfcSirra#A»Lfc»^©3fctt* 

[0 3] 3fc««tt5'-h»C 1 0° ttofc3ftft<A 
St L fcl§£ ©3tSS 0 T ft -5 . 
[04] 3tt«1tttt->-hK 1 0° ©tfl$«ttofc%fttft 

[0 5] fiBlfr*«0»KCDlltt«««t > a-7ft«. 
[0 6] 3tl£St->-h©«}j«©-«ajS*-r0-Cft-5. 
[0 7] 3tlt»>'-h©»J«©ffi©-«*a«rHT* 
•5. 

[08] 3tlt«->- h©Slig^ffi©-^€:^-r0T& 

So 

S 1- 

1 acf&8IA9->-h 

3 ^-Xv-KSW. 
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